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(57) Abstract: In S900, a steering angle 6 t 
by a torque sensor is read in. Next, in S902, 
an electric angle 9 m by a motor rotation an- 
gle is read in. In S908 to S922m the rpm of 
the motor is calculated by using the 6 t, 6 m, 
and the sheering wheel rpm. Among all the 
motor rpm ' s calculated, a motor rpm nearest 
to an integer value is used to obtain a correct 
steering wheel rpm. From the obtained steer- 
ing wheel rpm and the steering angle 6 t by 
the torque sensor, an absolute steering angle 
is calculated which is not affected by various 
errors. 
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^m0EE2, E 3 tB ^ £ *L . r. tl f± & © it (a) & 5t (b) CD g@ 

E2=K-ElXcos0 - (a) 
E3=K-ElXsin0 "(b) 

ft fc > KttSSJEfcfc&T}*-*-. r. © i # % ± §a St ( a ) s. t>* St ( b ) ^ <b 

e SrJUtitsr ii«T?#, r ©ftl e ^A^IHi 1 6 aoisife^e 1 i ft 

5 . 
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— *\ A^i 1 6 a tfS EI ifig "t" 3 £ , h — is a ^ '< — 2 0 £ ?T L T il if£ 
$tlfctH^iWll6bfclEltei-5 0 -t b T , fcH 2l M 1 6 b M {r K (t b *L 

2 u v 2 4 3j» b m he sac (a) (b) trs-s^-c, m^wi i 

6 bOle]|5^ 0 2 # ttl £ 5 „ 

r. r. -C s A^Jil 6 a tW^jil 6 bO0tei:KLt, h — '> 3 ^ 
-2 0 & H tr <fc 19, A ti $Ul 1 6 a t ttJ ^3 $* 1 6 b <7) T' *S >tf [h! ife £j & 

lAe (=ei-6 2) i^c5 o -e m , :roh-->sy^-2o 

CO^tL^^-CfeS^MlHjifiS^^^A 0 £ h — is 3 > y< — 2 0 <D B'l t± <t 

T is ^ V £ ft , Jflc^y K/H 8 <D % *fc j&s °T fig jr. ft 5 „ 

HI 1 X* m 5 tr ^ 1- J; 9 tr s ilEI l 7 -y ^^->v>y^ 1 2ij(|25 

(r fi , @l5^Hl*^ott^^i^(r^Stipr^tr7y^-> J r7 h 2 7 # jfc $ 
tlt^S, 7 y V <s ~7 b 2 7 <£> ffi flit g& tr fi El fjk L a y h' & ft 

LTfe^ roSlF^li s ^IS $ Jitv^ 5„ ^©77^->t7 F2 7i;ii ( HI 2 
tr ^ -f- J; 5 tr , tr ~ v v- 7 h 1 6 o f^ty^T 1 6 c b if -f -5 

»iB ^ ^ 2 7 b *5 ^fig $ ti, 7 ^ * r > k tr - ^- ^ mm & L T ^ 

So 

III 6 tr ^ J; 9 tr . StjiE^e-^/N^^v^l 4 <D ft Ml {r t± # j& ri* % £ 

ntz **r — $ 2 9 &m # $ n , 7 v 9 y ^ 7 v 2 7 <Dm%kJ5&\(o*pmu 

ir fi 3£ R f^J ft tr -=e — ^ is 7 V 2 8 # PI tti #nr 7 y 7 is 7 h 2 7 <D 

*-^->t7l>28li ( |lSO*|2'<7!Jy^30, 3 l^U 
* — 7 /n 7 > 7" 1 4^5t»$*LT*J9, HUia^E- — h 2 8 tr fi 
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7* ^$£^3 7iS^SLTitJH-C^5. 

^ - 9 v- -v 7 h 2 8 |*J K: f4 # — y V 3 6 ^ |g] $[Jl ^ f*| & $ *L 

t ft 0 , IrI 4? — ^> v 5 -f y h 3 6 (D J§] ffi K (4 & ^ ft CD Tjf — jfc ^ 3 
6 a s6S|» Jt <b ilt 5„ * , 7 7 ^ 7 F 2 7 O^MlI fitt«l;?3 

fRl CD 3£ $5 IS m & ft CD # - ju * v? f«t 2 7 a tfS sS tj b ft T ft «9 % tJ? - ;U 
*i?M2 7 a £ # — iV * v? ft 3 6 a £ CD RfUc [± % [I] L&V^^tfcCDzK — 
/U- A« <IE ®J & ^ $ tl T V > -5 o ^ LT> pj — /l^ v> ft 2 7 a < 3 6 
a^J&»&«j*$ix3z|**- J:?), ^E- - * > A' 7 V 2 8 <7> IE i£ 

m iiig <d m $5 h ? & 7 y ? y -y ~? h 2 7 <d $a m ^ i*Hw ft ** 5 # ^ s& k ^ 

its. cd m s i©aii[4 7 7^7y Kt° = tyif ^?itt 0 = t 
yy^7 V 1 6 5: tf* L T ^ ^ K /H 8 (D mifc ?J * $£%l-t Z> T x h t> t 
45. ^ It, ±ELfc ; e-^v't7 h 2 8, ^-r — ^2 9^(cJ;i9 N 

IE ^ > K 1 80!s]ijg{wj^:CT,IEiJ!i$n5o 

^ _ ^ ,> ^ 7 h 2 8 (DftmWlZte, ^-^lafe^ir^-^i IT©*- 

^ i btix z 0 ^ — # u v jv /< 4 i co s¥ t o v> x 

ti. @3St>*H4^7Ftil U/;V/<2 3 t {i lf|5]^f 5 fc » , ffi 1 
U i/ A- 2 3 ©3-^ 5 1 — 5 4 & = >f 5 5-5 8 i: P — ^ * ffl 

BP^s * - 9 \s *S '< 4 1 (± % ill— 3?43-^5 1 — 54<bfi?l~ 
$ 4 =i ^ /V 5 5 - 5 8 t & « fifc £ tlX ft <0 s ^1. * 4 3 - ^ 5 1 , 
5 4S(/Il 1 ^4^-</U 5 5, 5 8(4, — ^ /n ^ ^ y ^ 1 4 CKlj 
briTft'?, ^2, 3533-^52, 5 3 R t>' ^ 2 , ^3=^^56, 
5 7tt, *-^->t7h28i:^lt^T^5„ 00 (til CO t» fife O ^ T 
(4, |l \y V* /u /< 2 3 £r[5]$|-T-3b5 0 
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O^ffiCo^Ti^t 5 0 *-^'>t7 h 2 8 h 5 HI $c ^ T- m $5 L 

ti i 3 — * 5 i k a* is £ u , o mis & m 2 3 - ^ 5 2 k ^ t> 3 „ 
* © ^ m & % 2 =2 4 iv 5 6^i^t5:tt± &mmjE&m&£ti 

5, IS 2 = >r 5 6 t:l@ $ atfc£»(t^JEasS«E * ixfcSB 3 

3 ^ 5 7!:t«4f r. « % 3 =i^yU5 7}'|gdfeLfc^»f£mi±^S 
<5 T , |g 4 = -Y 5 8 \Z £ fit HJI ^ f| jg § ft > '^StffE 2 , E 3 & 
[ii ^ £ 3 „ tit, PP*n^tt/c^»ftmJEEli:ttl^$ixfc^»ltmffE 
2, E3i4»6, iW SB L fc 5t (a) £. t>' 5£ (b) CiD*- * El (E # fi 

y y^gl l l 3 « * fH « I- /B b ft S . 

& id . _h 12 W i o lzffij$. $ ixfzmW}'< 7 — * T T V 

^>K/ui8^iffe*nK^i«r m.^ I^^o^^t ia 93 -r 5 „ n 5 ^ ^ -r £ 5 tc, 
F^nyf2 2?:i^Lfciisi;i2i'y/PA2 3 1 2 4 <t , ^e- 

^IHISfcSr&ffii-S* — * U :/ 4 1 L T <7> E C U ( « 

^f-wttiiga) 4 3 iiitwcir^ tt-cv^s. -e u, # use ?g ik -c , 

JffiSaSSl&tfSB2l'>//l"<2 3 % 2 4. ^E- — U ✓ A- 4 1 N R t>* E C 

u 4 3 a» ib *ft*t*fe£-tftaa£«a*«j* $ ttr ^ 5 „ rniiafgi&t>'2i52uy 

2 3 , 2 4 i»5)li, t"-ty->f7M6©l±l^il6b©[Ells^ 
^/^CTy-ZI±J^$tbfc^ttlif-§-0tl, 6 t 2 # % E C U 4 3 I" A 

^$ti5J;^l:*oTv^„ * % t-nZ/^^U^Ii, * — * 
-\r 7 h 2 8«[sIift(:fEi:Ty=7[ii^^jxfc^tliff^9m^ECU 

4 3 i:A^]$hS J: 5 t4o"CV^5. HtjfS^S-^ttSff-^e t l , 0 t 2, 

0 m (i N ^ 1 uy/U^2 3, jfc 2 U y /U /< 2 4 t>* * — 9 f V /I" 4 1 
£ t» J# 1" 5 4 n^/U5 8tf»e>tti#3*L<5£i|*JBE (E 2 £ f± E 3) 

cffis *nasiit-i±, §u/^/<2 3, 2 4, 4 i co m 4 = 4 ^ 
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mm e 3 &mt>-tz> ^/u^bcoffi^^^ti^n/B^Tt.tv^ 

tLt, ECU4 3flAA$iltftaflt8 t 1, 0 t 2 , 0 m ^ S 
/c |?g © /> > K/H 8 ©filT'fc6 0 

^ X K W i" 5 o * ^ % M TMi „ /n > K /V 1 8 fi ± 2 . 0 015(1 7 2 0° ) 

^■fp]^C0[Elfe^^ L . - (2 4" £ © <b S B# ft 0 «9 ^fn]^0|H]fe^^i-, 
h ;U ^ i? V -y- © U V JU /< ft ti \Z. S3 ft 5 & Hi it # 6 t <D ffl m T tttT t 

= 1 mn t £ fix s = ei 7 (a) £ ?j* «k 5 k ^ ^ k 1 ate t* 1 

itH*$tl5 0 4 fz s 18 (B) }d ^ i" «t ? KMW)^ — ? 3 9 ( * — * 
S/ -Y 7 V 2 8) <D 1 IsIlE^^t-rS* — * U^/U/<4 1 h <D 1fe ffi {f -S§- 0 
nKDJilTm 1 (4, Tml = 7 ^ j§l i: /,£ 5 <t 9l'filfi5c$^TV^5o 

— # x > K ^ 1 8 1 E IE i" 5 Pal f~ *J ft -5 7 y ^ ^ -f 7 h 2 7 CO ^ 
iSgiflSmmi: LXV^^ 0 £/c, 7^^->-^7h27^U ; ^- — ^^i- 
7 h 2 8 *5 t j" 5 tf; — * v> 8ft fit 2 7 a, 3 6 a (D llnllto^oy — KSr 
Liri-^i, 7 7 h 2 7^Smm^filt5P B 1C * — 9 */ "7 

h 2 SliS/LHgfsiti:^ 1 !), 118 (A) -C-7F-fJ;5^> * H £Sj 
Wt*l±8. 2@gf?):ii:/ < i:5. lot, >- K 1 8 ( f = ^ 
Y 7 h 1 6) (D I 5 9 \sV Ji"< 4 1 b CO ^ tU if 0 m 

©HlTm 2 14, [218 (B) t'^t i ^ C, T m 2 = 5 7 . 4 ( = T m 
1X8. 2 = 7X8. 2 ) JS JW £ S . 
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* m ffi m & ^ * K /H 8 , hyu^-fe>-^tcj:5J»*6ft (0 t ) % * - 

* U y' /V ✓< <D ttj (0m) frb&X^Z tmS <D & ? \Zt£Z> a /n > K /U 

l±£*Ct^20fef5 o (A) lih/^tytiasSlKft fl t £ fjk 
£> -5 0 (B) fi^oi /U'<©tU;ftein£:?j*-f-. itii 5 ! 

i "C A fle KMC Hyu^-feyf^iSlftjRftgSr B t . * - * HI $s ^ 

h/u^tyfl:J;5Ja>tlRft= e t+3 6 0 ■ A * ( l ) 

::tAiilft-2 1 - l , o, 

— ^@S^l:J:5i>ftSt^= ( 0 m + 3 6 0 • B ) / 5 7 . 4 

xt( 2 ) 

# ft ^ 4§ K , Itii/^, -126-125 ©f 5„ 

( i ) i« ( 2 ) tt^L^©t\ 

0 t+360 • A = (0m+36O • B) / 5 7 . 4 

B = (57. 4 - ( 0 t + 3 6 0 • A ) - 0 m ) / 3 6 0 it ( 3 ) 

(l) , (3) £r{£ffl LT *flsWt-lfe»ie^ © tfe tfi # ft & H 1 

<Cffl0ii*{wJ:9eft-t-5 o tf , S 9 0 0 {z *s v > X N h yu * -fc V if (c 
J: 5 » ** 0 t £ Wi tr . 1 Otffl^gtfeS, IftW^iS 

f i: Lt,'fl t = 3 9 . 5° tt^„ & f£ % S 9 0 2i:l^ ( *r — ■? m 
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4 ° t -r % 0 

#; iz „ S 9 0 4!:!^, Ay K/noaetN ( tb \z. & m & ) & A ItZ 
fUt5. LTN = 2 i LT» £2tH$5(7)7 v c^A=-2 

^ K % S 9 0 6 CI^, /U-Z^HIt^^y^-CTR^l tt-y h 
t5„ ^l:, S 9 0 8 HI^, 0 t = 3 9 . 5°, 0 m = 2 8 4 ° , A 
= - 2 £r 5£ (3) CftALt, ^--^lHl$g^BSr**5 0 * # g$ 1 

B = { 5 7 . 4- (39. 5+360- (- 2 ) ) - 2 8 4|/360 
= -109. 291 

ft g 5C ^ |± , /Ny K/uii fb * ~ ? * mfe-t Z>mW.?f* (D $ *?W>Wi^ - 

ft , S 9 1 0 CI^., B tf) -fit £ p< y ^ H2 5 0 #: N S9 12 
(' it A«te«rra£<**!McE«i-3 0 ft \Z „ S 9 1 4|:«*, A 
<Dm & I J > ? V * >■ h -t Z o ft i- > S 9 1 CTR©It 1 

^ y^ !) ^ y ft s 9 l 8 [rl^., a a* N X "9 # ^ ri>¥iJ j£ 

-T5 0 4"lEl0>i§£-{4A;&S2«fc«?*#^tf»¥iJj£-f-5 o 3-Ef4:*:# < 
* S 9 0 8 ^15, 

S908 T-I4, 0 t = 39. 5° . 0 m = 2 8 4 ° % A = - 1 £ it ( 3 ) 
i:ftALX, ^-^[llte^B^jJt^S., 

B = { 5 7 . 4 - (39. 5 + 360 - (-1) ) - 284}/360 
= -51. 891 
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& , S 9 1 Ol:i*, B(DfI^^^yf'I2ti-rS 0 & , S912 

m h- , Aco{e^PC<^^ey(cfBlt-r5o * , s 9 i 4i;l^ % a 
^iiS^i-rv^y^^hi-^o & > S 9 1 6Ci^, CT R©fit 1 
^fy^ ft|:s 9 1 8i:i*, A ft 2 «fc *> jz * ^ 

-5„ 4-0^^:^ < V> fc * S 9 0 8 ~- jH 5 „ 

5 9 0 8 7I4, 0 t = 3 9 . 5°, 0m=284°,A = O£5£(3) 

B={57. 4- (39. 5+360-0) -284}/360 
= 5 . 5 0 9 

6 , S 9 1 BW^^p<^y(^l5lt-r6o <5fc K , S9 12 
}w if ^ % A<D<fit£[lf]D<^^ytCf2tg-f5 0 S 9 1 4 CI^, A 

ol^ y > y hf5 0 #; K N s 9 l 6 CTROit l 

^^^y^>h-t-5 0 i^i:, S 9 1 8CI^, A ;o* 2 «fc 19 *: # ^ JpJ £ 
t5. ^HJk;*:#<&i^fcg>S 9 0 8 ~- M 3 „ 

S 9 0 8 t*li, 0 t = 3 9 . 5°, 9 = 2 8 4' ,.A=ltS (3) 
^ ft ALT, ^-^tElfto^BSr^ftSo 

B = { 5 7 . 4- (39. 5+360-1) -284}/360 
= 6 2. 9 0 9 

ikic s 9 1 0 \z m H , b (75 & p< ^ y 15 'Ig "f 5 0 & „ S 9 1 2 
^ ii , Aof d ^ y ttaitSo # , s 9 1 4i;f^, a 

(Dig.* 1 4 ^ ? ]) * > h -T Z> a & £ , S 9 1 6 Ci^, CTRO-fiS^l 

-fy^y^Fts, & s 9 1 8 ci^^ a ft 2 «t <9 # a> ¥U ^ 

-T -5 „ ^ (Hi fi A = 2 i4oT*30 JlilliYE S4©tS 9 2 0 — it if „ 
S9 2 OT'ii, ^TcDB<7MiI^?^n<SI^^^^^£VMiiTfc5B£it 
B = 6 2. 9 0 9 # 1% % -T -5 . Z.tlft%il<DmtR.^&X*&>Z 0 
^ LTtOS$OAWf ^(h]!±B = 6 2. 9 0 9 t LfcAliA 
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= 1 T- 5 „ m* s IB2<3DStR^S-efcSo ft t » S 9 2 2 1:1*, 0 
t, AOliS (1) CltAL, ^MiS^^**-5 0 3* Hm 0 t = 3 9. 

Ife *t A£ £ = 3 9 . 5 + 360-1 
= 3 9 9. 5 ° 

S« J8! "C SE a* L , h sis? Wis-/ Ji"<<?> & & ^ K 

l( x 5. ftfrWCttUSE r HE r = 6 3 - 6 2. 909 = 0. 0 9 1 "C 

± IE L J; 9 ft 3r jfe T* % ^ > K ^ l 8 <D M ft 0 £ & ttJ ~t 5 n t d> 
t't5. r. *U£ «fc 9 , £p CO m i)^7 w 7 h $J $P „ Ay K^ID ftf'J 

»«P*#iitff'i9r.4:36S"e#5. ft o f , Ji HE 31 F« fSl S~ £ ^ f±\ 

<fc 9 $f 9 H At ffi <h L T fi x ^2 u y /u 2 4 co fctj t * - 9 ^ / 

& £ ft |ft g ?$> & fife T* # N «t 5IE«l»ci«**ff5 :HK-t5 0 

_h IE HJS 7f2 18 T fi % a>K/H 8 <£> E $5 «£ <0 ft £ i" 5 & fl£ h ^ * &- 
ft 1" 5 fc £ <7} h;U^iryf 2 2 CD g| 1 U V IV s< 2 3 t% 2 L' ^ /U ✓ < 2 

[H]i|5^^|)fetti-r'5fcis6C0^ — ^ U y /U s< 4 1 t^l'//^^ 3, 2 4, 

4 i7i-'btt3^^nsita}ff-^ ; Sr?iii*MSi-^Ecu4 3 if, & *r as £ 

^tH^BSrfflfiKL/c. t UECU4 3t'(i> #U/;^<2 3, 2 4, 
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ji^Lx, s^ufc^^ry >y * j - ;\s <d & t m i m m 1 ^ 
«t "9 , m m m ft 6 zmm Ltz a vt^x . mztffcft e ^tat 3 tc&>\c % 

& ^ T* -5 ^ 1 U y 2 3 l^y^^2 4 t*-^ l/'/zl'/M 1 

ti , Jfttetwi'^Srtfetfcl-t-Sfcfcromi y /u ^ 2 3 £ £ 2 U y ^ 2 4 

_h la Hffi 7£ S T* , h/^tyt 2 2 <£> £ 1 u y 2 3 b % 2 u y 
2 4 t * — ^i//;M4 lcopEj^^fUfflLT, te*HKftiHStS: 

m u fc 0 * — * u y yu ^ 4 i <d h- & m L T „ ^ V K ^ 1 8 

cD|fe^te^^fcH^lT^9r<b^it&^i-5<b. ECU4 3fir<E>fctmt-S- 
fc It T' li a — ^ fc <5 — ^ -> -y 7 h 2 8 & & m it X M f& £ ti Z> 

<d — m m &l ft t- if <d & m £> 5 a> l a> #j t- # tt v ^ „ - co * , ^ > k 

2 2 CO 3? 2 H//V^ 2 4?5»btf)Jjfcaift3-tf)3*3:£H' k ~C\ ^ > K A- 1 8 CO 
[Hjife^CO^fflfipIfgT'fcS^, ECU4 3 14 % 3: g CO # £ , & T>' ^ 
ttj if CO &* Jf$ co uu tfS cfi tL iSL S b H# B <E> t CO T' fe 5 j&Mi > £ T* # 

n ft K *t L- T , h ^ -tr > f- 2 2 <E> & l u y /< 2 3 <h IB 2 u y /u 
24^- ^U-y/L'^4 lCOfSi^-^ffiV^T, K/H 8 CO if& *f /}£ ^ $ 

ttt & tT * o tz * HI ^ & iz. ts v» T fi , h ^ * ir > f- co u y co *fi ft *ft 
U y CO m ^. ft iffe *f *S ft 1^ m ^ ^ fc o T h IE ^ m W) '< 9 - * T T V 
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# 5 0 

u y , v , < <d m m a m m m m m m m # *> o x t ie « k & a* ^ * & w -c # 

;is?&felti-tZtzisb<D h ? ir > If co u V >v /< „ R IF ^ ;/ K >v <n m % \z 

* * '< k & ^ * b M ft 2 ti Z & mi* * & Ei&tBimir Z E C U & m 
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m * O fa 1 
1. ^775^^*^-^^ 

stfts^^T y ^ ^ * >r — /kz> * tt h/i'^&i&mi-'Sfcftuisfctt'bti^ 
mr la * r y v ^ * ^ - jv <d m fcft J& c -cm i & u ft y =. r tfci 

itu IE * x 7 y > * ^ — /uwiIUcfcfSli-CgBSIi^ixTs ^^f7!)y 

mffS ^-- * Olalilto^: 4:8* 5 21 l <£>^g3^ t , 

itfi SB 3! l <£> £ ^ S K «t K> bixfcgijfe^-^ tf> [hI >f£ <7) o *> ig §J 

iWffiJB l <03BR#aii J: "3*46 6 *t H& IB 5g SJ * E «s * »i *t Jt& * IW 

sufe^2«^^^^(cj; ^^^^tifcMfs^xT y ^ * — yuo m 

2 . m IE 31 l R 0< JB 2 © fife tt} ^ 15 fi . .-t ft ft u y K X tit j& $ ft X 

3. Hufemiw^tB^^ti, fiui2*xTy>^*-r-/^i|n|iite-^3i^ 

fi , H3 — 03 fit £■ © & * ^ 4> ft < i: 2i^±© u/;U/M:ti^$^iT 
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t$:!|#8i!i:t5ft*0$Sffi^ l^HEf ©^®)^'!7-7f7y V 

tir z>m-&<offi.mw, i ^ is ® co m at) ^° !7 — * x t y ^ g fl- 
it ft $ m ® o 

y v ^ ' * ^ - HI £ & 3 6 0 & & It N WIEJBltftlH«*«:*P 

* t v ^ ? * << — sis (o mm & t * b -t 5 * — * <t „ 
ft* ta * 7^ r y > ^ * ^ — /u o hi |g ^ c x m 1 tfe ttj it & v - t m t> 

ff^<t(im^5Mlttf]^^'-r6^2^tH{f-§-^y^7'l±i^-r-5m2com, , i5 
;* =r y t „ 

comfe^ctfutE^ 1 «i m if # k ct v mmifofi zmw-t %m 2 (Dmnxr 



WO 2004/005843 



24 



PCT/JP2003/008511 



*mz-tz^ t & & m 1 1- z> mm s< ? - * t r v y^giwiai^^ 
as xm 0 
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